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. Cosmic Rays

o y '*Ubser;rations-of -Atmospb.eﬂc ‘Sliovers of Cosmic Rays '

" Greater Tharn 1,000-Meter Width,” G, 7, Zataepin,

Phys Inst imeni Lebedev, Acad Sci USSR

- "Dok Ak Fauk SSSR" Vol Luav, Ro 1, pp 29-32

~ ted 29 Ju 5 by Aced D. V. Skobel'tsyn, = .

- Discusses data on supervide atmospheric showers ob-
-tained in summer 1949 at 3,860 m (ges D, V. Bkobel's
“tsyn and Zatsepin, "Dok Ak Naulk'SSSR" Vol LXXIII,

No 6, 1950, for description of instruments), Submit.-
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USRI, G, wesorD H, oy, 50

HUCTEAR, Y3105

f\gnin on the okisterica of varitrons (concdz{ning A. I, Alikhanyen's reply to our
erticle on varitrons).. Zhur, eksp. i teor, fiz, 22 no. 4, 1952. -

l«fonthly Ldst of Russian Accesslona, Idbrary of Congresa. Hovember, 1952. Unclassified
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ZATSEFIN, G. T. (Scientist)

- An article entitled. "Chaa‘titsy iz kosmosa® (Particles from the Cosmos) deals ... .
with cosmic rays and is illustrated with 2 photos and a schematic drawing, By
N. G, Birger and L. Kh, Eydus, Bachelors of physico-mathematical sclences, The
following Soviet scientists are mentioned: A. I, Alikhanov, A. I, Alildmnyan,
D. V.. Skobel'tsyn, N. A, Dobrotin and G. T Zatsepin.

| 80. Naukaizhizn, #8 Moscow, Atgust 1953 (1!;7826)
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Vechernyaya Moskva, Hoscow, 28 May 51;.
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A suestion on 3 rumder of atmosnheric showers of orimery particles of a
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DOBROTIN, HoA+; ZATSEPIN, G,%.; HIEOL'SKIY, 5.I.; SARYCHEVA, L,I.; KHRISTIANSEN, .
e P S L2 o »

(eBy

' o ‘ N 1gh_md Buparhighwenergy p&l"tiCIes
Invoatigatien of the interaction of h €1666-676
;1;}\.:51\51016.“ and avtvamic mclel, 1zv.AR SSSI{ Ser.fis.19 no, (HLRA']*)N&)

- 1.ﬁ*izioheak1y inatitut imeni P.N.Lebadeva Akademii nouk SSSR § Moskevekiy
gosudarstvennyy universitot 1m9n1 M.V.Lomopoeovn.
: (Cosmic rays) (Kuclear phyaics)
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AUTHOR ANTONOV, YU.No, TAVIIOV,YU.N., JATSEPIN,G.To,  PA - 2665

. KUTUZOV,Achey SKYOBTSOV,YU.V., KARISTIANS ,G:B.
C MITLE: structure of the Periphery of Extensive Atmespheri.c Cosmic Ray

Showers. (Strukturs periferii shirokikh atmosfernykh livmey kosmi~
. oheskikh luchey, Russian). o ‘
' PERIODICAL: Zhurnel Eksperim. 1 Teoret. Fiziki, 1957, Vol 32, Nr 2, pp 227-240,
T Russien) S - S : ‘
Received: 5 / 1957 Reviewed: 6 / 1957

ABSTRACT: - The present peper investigates the spatial'diatribution of the
’ ' different components of a broad atmospherioc cosmic ray shower at ;
great distances from its axis (200 - 800 m). For a deteiled study ey
of,this'problem the Panir-Expedition of the Academy of Science of P
the U,S.8.R. (sugmer and autumn 1950 and 1951) used & new method:
In different places of the:observation-plain the flux density of
all charged particles (and separate from i1t that of penetrating
articles) was simultanously determined with hodescopic devices.
i?mathod of correlated hodosoopes). ‘

Summary of results: The shower domain investigated here consists
of an electron-photon component andof mpanetrating component
(apparently myons).With inoreasing distence from the shower axis
the relative share of the penetrating component increases consider=
ably and at @ distonce ¥ = 800 m the flux density of penetrating

Ca:d 1/2 ' fiug.;ticles and of electrons is equal. The qpati’ul diptribution ef the

APPROVED :
FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920007-4"



"APPROVED .
FR E'-EASE 03/15/2001  CIA-RDP86-00513R001963920007-4

R P i

N gtrucbure of the Periphery of Extensive Atmo-= PA - 2665 s
. spheric Cosmic Ray Showerss o ' : -
” ( total flux density of electrons and of penetrating particles 18

determined by the formulefe(r) ~ 1/c® with n ~2,0. On account of

the relatively glow decrease of flux densities of shower particles

. the,periphery of the shower plays ap essential part in the
- genural balance of the flux of the sghower particles. The machanism
of the transition of electrons to the periphery ef the shower 18
reduced to the Coulomd soattering of these electrons by the
nuclel of alr atbons. Tho transition ef Myono to the periphery of the
shower is effected by their Coulomb scattering and alseo apparently
at the expense of the emission angle in the elementary acts of the
pucleus cascade process of the positive and negative myons pro-
dueing these nyonse. Finally, data on the intensity ?g primary g
cosmio'partioles with extremely high enexrgies of 10'° up to 10 oV
are given.’ (10'illustrations) : &

A{SSO‘CIATION: Physicel Institnte ‘wp,N,Lebedev" of .ths Academy of Science of the

o - Uo'SoSnRo
- PRESENTED BY: '
- SUBMITTED: - :
AVAILABLE: LibraTy of Congress.
Card 2/2 S - o
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~ AUTHOR © QUZHAVIN, VoVey ZATSEPIN, G.T. : :
TITLE The Courses paken By UR® Heights of the Broad Atmospheric Showers ac-
sording pifferoat Lodels of the Elenenbary Aot of Huglear Collisione.
pykh llvaey soglasno rgslychnyﬂ nodelyan eleneR~

o (vysotnyY Kiod atmosfer ,
' tarnogo akts yadoruykh utolknovmiy-nussian). -
- PERIODICAL Z(hurnal E!)uperin. 1 Teorebe Fizikl, 1957, Vol 32, Nc 2, PP 3650366
. ' UOSQSOBI o . » » i
Received 5/1957 o _Reviewed 6/1951
ABSTRACT The dove'.\.opuont' of the muelear and the ohot‘row»photou sonponents o2 the i
‘ ‘ broad atnospheris ‘showers the atmosphere are o%nputc for thrse dife ok
erent enorgies of the primarYy protons 10¥4, 10*0, 1020eV) with w0 Yo
 rieties of the nodel of the nuclear €0 In both yarieties tae
of path of the nucleons P apsuned to be imdepen- R
3, whiok sorreponds to the geometris
ariely deseribes

energies of _
theory oY LANDAU. Some othe
¢ any emergy (also for B

risty assusmes & pueleon O :
1y 30%/0 of s omergy by the produstion
=7 lesons are

retain the penalning 70 ]

dueed on the evelop®

ar pn.rt,ieln ! arieties by neant O
f the decdy of

gussesaive de¥

gor both ¥

as compuved
onsider ation ©

jations under @
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The Courses Takenm by the Heights of the Broed Atmospherie PA ~ 2687
Skowers Asecording to Different Models of the Elensntary Act of Haclear
Collision. ' '

The elestrom-photonr avalanches resulting from peutral pions yere sum-
narized graphieally. The results of somputations according to both varie-
ties are shown together ia a table. The experinental data determined from
the height dependence of the number of showerd originating fron protons
with from E~1o** to 1016 V., agres best with the assumption that on the
oocasion of muclear collisions, the nucleon loses only 300/ of &8 enar=
gy. The results ohtained here are an important ariumnt for the fact that
the mucleon at E) 5.10t" eV (at least up to E~10°% or Jo*? eV) lose ab
the utmost 1/3 of its energy on the oceasion of eollicions with the nue-
lei of air atoms. In the ease of extremely high eaergies (B 1o‘8.-v), how-
ever, & aonsiderable decreass of nucleon energy on the occasion of muc- _
lear collisions must be assuned. i
( 1 table ) L ' -

Bl ASSOCIATION Faysical Institut "P.N.LEBEDEV" of the Aeademy of Gclences on the USSR,
i PRESENTED BY - o
- SUBMITTED 20471956 s
8 AVAILABLE Library of Comgress
- cwazlz o
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juTHORS:  _detsepin G. T., Krugovykh VoV 56-2-4/51
u;zina, Ye. Ay Nikol'skiy, g. .

The study of High-Energy Nuclear-hctive particles bY Meané
of an Ionization Chanber (Nablyudeniye yaderno-aktivnykh
chastits vysokoy energii pri pomashchi ionizatsionnykh kameT)

' PERIODICAL: _,Zhurnal Eksperimental'noy.i'Tearuticheskoy Fiziki, 1958,
o ‘Yol 34, Nr 2, PP 298-300 (usSR)

ABSTRACT:  1n sutumd 1955 -the authors investigated at an gltitude of
: o 3860 m above "sea level nuclear-active particles of high -
enercy (E> 4011 evV). The apparatus used =

yer of variable thickness.
ionization chambers con f brass cylinders. An
electronic device made possible_the‘registration of the _

' ¢ the ionization impulse 1n each of the 6 chambars. [
‘Beside there was & gysten of 972 B
hodoscopi with a total gurface of ~ 10 me.
~The distridution of frequenoies_of the ionization pursts as
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p function of their intensity (below different filters) it
ghown in a dtagram. The intecral spectra of the bursts with
N > 2000 rolativiatic partioles can be expressed by an
exponentinl lavw! : .

. V(S n) - a0
Here the exponent y is the sane with all three spectre
:(20, 50 and 80 cm thick lead layers)j it is on the average

T ;11,5ﬁi;0,16q;Thefpﬁsolntp frequencies of the ionization
'burstsﬁheldnﬁzo;cmgindﬂso,cm_otvlead'ooincide within the
range of error, limits ‘range -for the ab gtion of the
nuclear aotive 120 g.om” . This value -
ig obtained in different ways. e analysis of  the
“correlation of jonization burats with atmospheric showere
the canes observed were divided into two groups:
1.- Ionization bursts which are gccompanied by an atmospheric
ghower of small density. 2.= Ionization bursts which are
. accompanied by a broad atmospheric shower of more than 107
Card'2/4 ) particles. The Tesult of this analysis is ghown in &
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VThéVStﬁdyfof High-Enerel ﬁucleg;»ActivevParﬁicles by Eeané 56—2—4/51
of an Ionization Chqmber, T :

diagram a8 follows: with increasing 1ntcnsity‘of the
fonization purst. also the probabilit of alx escorh
increasea‘(vozduzhnoya soproﬁhdeniyeg. in 25 % of the
cases_the~authors observed pursts which car ve explained bY
a simultaneous i tector of at least
two nucleal active P i The authors
'investiguted the showers mber of particles fronm
7.104 to 7.109. The 'diotribution of the frequen
jonization purste prodvced by the nuclear-active part
_of tho wide utmoapheric ghower with respect to their density
ig shown The 1 ney of pursts decreases
with increasing icl lead layers The
distribution ith gity of the ghowers
accompanying wide.atmospheric ghowers can be represented
by the exponential function with the exponentd 3-=‘0,9 i_0,2.
. he spectrund of the nuclear active conponent in o wide
' 105 particles can be representsd
of from 5.10"1 %0 1013 oV in the

v form E’O’g. al gpectrum. can pe different {from
card 3/4 the one. given here because of the gimultaneous entrance o7
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. . The Study of High-Energy Nuclear—Active Particles by leans of en 56-2-4/51
v Ionization Chamber : - :
4 geveral nuclear-active particles on the surface of the
detector. _ : ’
There are ) figures, 1 table, and { reference, 1 of which are
Slavic. ' o -

Tnstitute of Physics imeni P. M. Lebodov AS USSR

ASSOCTATION:
© (Fizicheskiy institut im. P. H. Lebedeva hkadenil nauk
35R) :
SUBMITTED: ~ July 20, 1957
Library of angress‘f
Tonizetion chambe T5~ ;}}

AVAILABLE:
' S Ioninatibn=chambers-Performanc; 2.
" Characteristics 3. Parbicles~study and teaching
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. AUTHORS: cuseva, V. Ve zetsepin, Go Tev 5% /56-35-4-1/50
) " Khristiensehs 3. b, —
. TITLEs On the Angular pistributions of Broad Atmospheric Showers _
: - of High Energy (0b uglovom raspredelenii 'shﬁ.rokik‘natmosfern:;kh
livney vysokikh enervgiy)
PERIODICALs . Zhurnal ekﬂperimental'noy i teoreticheskoy'fiziki, 1958,
C Vol 35, Br 4, PP 833-837 (USSR)
. ghe present paper deals with experimental investigations of the
ahgular_distribution carried oub for the purpose of determining
the absorption coefficients of high-energy showers (primery
- particle energy =101TeV). The -experiments gere carried out ir
‘an sltitude of 2860 m above sea-level. The authors used 2
6 cm) which hed

cylindrical,cloud chambeT
cloud chamber ¥oS

an effective surface of 61
nsisting of many

synchronoqsly connected with a system cO
counters {nodoscope arrangement); the photographic.equipment-
' d so that he stereoscopis camera - |8

_ “the opticsl axis of ¢
‘formed ean angle of 3 The countsers were

. 3 00 with the vertical.
card 1/3 arranged in 5 groups 8° gtanca ©F

© ABSTRACT:

that there was & norizontal di
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£ RESSIUA LD FUERNE B Snadiedifd

. On the Angular Distributions of Broad Atmospheric 50V /56-35-4-1/52

Showers of High Energy

- 500 m between each of the firs
‘were 300 m ebove and under the central _
tral group the Wilgon chamber was iocated.

5 m above the cen (
' The~resu1ta,obtnined by the investigation are shown partly by
. table 3 and figure 4, A total of 1% showers wag inventigatoed.
- Results show that, contrary to the usual opinion, such showers
have already passed the maximum of their development in
- altitudes of several 1000 m above sca-level.
- In conclusion, the authors thank H. A, Dobrotin andl. G. Birger
for their assistance and advice, and E. g, Levit for helping
to carry out measurements.. There are 4 figures, 3 tables, and

7 references, 6 of which are Soviet.

4 three, whilst the 4. and 5.
group respgctively.
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*

K. Lebeceva Akademii nauk SSSR

ASSOCIATION: Fizicheskiy jpstitut im. Ps N
: , N, Lebedev of the Academy of

_ (Physics Imstitute imeni P.

‘Sciences, USSR) - ‘ ,
Moskovskiy g0 gudarstvennyy universitet:

 (Moscow State University)

SUBMITTEDs  Jenuery 7, 1958
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A STUDY OF THE CORES OF INDIVIDUAL AIR SHOWZRS _
N.N. Goryunov, A,D. Erlykin, A.B. Kamnev, G.T. Zatsepin

1. An apparatus has teen devised consisting of 128 cubic ionization

chambers arranged in two layers 2 m by 2 m, ona above the other. The
- upper chambers are shielded by 2.5 cm thick lerad. The lower layer of
sonization chambers is shiélded by a combination filter consisting of 75
“cm 1sad on top, a 70 cm thick layer of graphite and a 2.5 cm thick layer

of 1lead directly above the chambars. :

" Report preséh»t'ad ‘at tha Intémational Cosmic Ray Conference, Moscow, 611
' July 1959 o o . ‘
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‘THE ENERGY SPECTRIM OF NUCLEAR-ACTIVE PAKTICLES OF COSMIC RAYS AT 3860 :
METERS ALTITUDE, AND iSSOCIATED EXTENSIVE KIR SHOWERS ‘ ,
5.T. Dovzhenko, G.T. Zatsepin, YE.A. Murzina, §.I. Nikolsky, V.I. Yakoviev

1. The energy spectrim of nuclear-active particles has been investigated by
- means of cylindrical ionization chambers of ‘totél area I me placed under lead
layers gf 20, 50, and 80 cm, and also by means cf flat ionization chambers of
are 2 m¢ placed in a lead block with an 8 cm thick top cover surmounted by

‘a layer of graphite of varying thickness (25 - 65 cm.) To register the
extensive air showers the first serles of measurements was made by hedoscope
“counters, and the sscond, by ionization chambers. : :

Report presénted_ at the Inie‘mat’.ioﬁal Cosmic Ray Conference, Moscow, 6-11
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. zatsepin, Go.Te. .

e Y. rksoNg THROUGH THICK LAYERS
TRAVERSAL OF MICH BERIY. /4 HESONS ,

"1, S. Alekseyev, G. Ts Zatgepin , e
B IRIRTIT R : was caleulatod by SOLVANg
4. The ; mic ray < ~-meson flux.was
a 'Qif%ifiiﬁiﬁ%ﬁp :ﬁghof;éigz into consideration the fluctuations in the
“tine es ; | ‘
E losses of high enerey & -PYSLCY | .t sea level was obtained Ty
energz_ An intsgral .4 -meson enerey spectrum a S eock absorption.
" compa'ring ‘caleulated and e»qiennfx;ntil gigﬁsm}c‘h;ﬁ the moson flux intensity,
g e e r account of fluctuat 5y : rosults
& _Eig%s-foﬁnd'g?alfi‘;%za:v. drops by a factor of 1.5 a8 compares with the
P tionse o B air
- ottlnad %oﬁﬁge%‘il‘gg%iwé cross sécti%n f‘,zg ,ﬁﬁ,‘gsﬁﬁcﬁﬁ: gﬁeggogg gndividual
croducti ‘ ; t possible v
 produciaon, 4 prizcipie, wes BP0l TG, oy means of murtiiaver
SR 18, Wit i 7 |

10
Yonization chambers ssparatsd by leads -

Report présérﬂiéd at thé.Intemat'ional Cosmic Ray Confarence, Hoscow, 6-11 July 1959
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(.1, latsepin f

THg ROLE OF FLUCTUATIONS TN THS DEVSLOPHENT OF AIR SHOAZRS
| h the total number of

data on alr showers at sea
_ show that there are very great'fluctuations in their
structure, etce)e

charactoristios (the energy of different components, core
2. The prasence of fluctuations in ds to ambiguous
relationships between the energy of th

particlss in the shower at 8 given level.
of .the primary ener - 1,7), fluctuatios

energy apectrum (J .
in the mean enerygy of the primavy

given number of particles (M.

3. large fluctuations in shower
electron-photon,

o component of the
- that &”thar§reater part of nuclear. collisions na
to 10°7 - 1015

ev retain 4 considerable portion
4, When analysing eXperimental'data account ©
of showers yields &

, +813ghtly larger coafficient of ine
than ;hgt Jotained earlier when fluctuations in showiT
(K., = 1/3). " ’

1. . Experimant'
particles N 1

showers with the

characteristics and the laow ensrgy of the
a with an earlier conslusion

shower cores agre

¢lacns of energy right up

of their energy. _

£ fluctuations in the davalopement
Lasticity (Ei=1/2)

davalopment were jgnore

ernational Cosmic Ray Confersnce, Moscow, 6-11 July 1959

Report presented at the Int
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©ZATSEPIN, G, Te

SALLULATION OF GERTATH CHARACTSHISTICS OF AN SHOUEHS BE THS LONTE CARLO METHOD
L. Yedenko and G, T, Zatsepin " T

1. A calculation’is made of the probabllity of obaorving a showor with an
arbitrarily given Egmber of rticleivat sea lavel and a fixad energy of the
. primary,prqton: lo*/ ev, 10l ev, 10 J av. An elementary model of nuclesr co-
11isions is used. The coeffictent of in elasticity for the nuclions is taken to
be K W =1/2; for pi-mesors Ky =1 n ' .
2. The distributions obtsined yield a large arbiguity batween the number of
particles in the shower at sea Jevel and the energy of the primary proton.
3, A gomparsion is made of the results of calculations with the exparimental
number of 5h°wi§5 observed at sea level. ‘he jntensity of the prirary particles
with energy 107 -~ 10*7 - ev than calculated from these data is less by a
factor of 1.5 than that calculated ignoring fluctuations.

Report pre_sénted at‘ the International Copmic Ray Conference, Moscow, 6-11 July 1959
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L D‘g AnatBepin, G’o To, and |

study of cores of 1ndividual air ehowers '
ance on Oosmic Radiation.

International Confere
Snirokiye- atmoafernyye lyn

11959, Trudy. Ve 26
kadnyye proteessy, 71-79

MoBOOW,

PITLEs
i kes-

SOURCE:

esults of the ex- ,
ists of a system i
ion with the com=

al setup is deecribed; thé T
ratue cons

The principal appa
ed in- conjuncti

R TEXT: The experiment

v
it

iments are. _glven._
ization chambers wnioh oparat
w State Univers gity- {aee’. article oL, ps 95y 8ame- A
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tive particles
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Study of cores ... '
qro—mesone was estimated; it
'.'0.2‘to~0.37.‘1n processing the resultis,

‘yoted to the case when the shower axis
tion.chamberjsystem.,According
of high-energy showers can be
 found that this holds also in practice.
was-determined by
The shoewers recorded during & C
ted as a "point field", whose &
tal number of particles in the shower &
‘eore, reapectively; In order to ascerta
the number of particles N and the

. B, the various points were averaged.
5 = 10% relativistic particles.
shower there corresponds & whole range O

spread of the points
‘The character of the ion
‘shower core varles.

card 2/4 .

imparted to

31521
‘.3/227 50,/002/000/003/027
1299/D304 -

was found to be approxX.
the main attention
passed through the
‘to cascade shower theory,

localized in a small region.
The position of the axis

two independent'methods,
ertain time
bscissas and ordinates give th

nd the snergy flux in the
in the relationship between

corresponding mean energy flux
It was found that for N =10,
7o one and.the same intensity of
f values E,

jncreases with decreas
ization distribution

In the majority of cases,

was de-
ioniza-
the axis
It was

without any discrepancy.

interval were represen-
e to-

whereby the
ing intensity of shower.
in the vieinity of the
the shower has an
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Study of cores ... © - D299/D304 o

e. the ionization density has one sharp

elementary structure, i.
maximum. In some cases, 8 broadening of the core was observed;thus,

out ‘of 39 showers with N'105, one third belong to complex-structure

~ ghowers. 1t was found that the jonization-density distribution ocan
~ be expressed (in the majority of cases) by a power law of type

‘p(r)v1/rn,'ub to r ¥ 1.5 m and various n. The lateral distribution
flux of the nuclearactive component -was

function of the energy _ I
constructed. The mean energy flux of the nuclearactive component IB
was found to be 4.67103 rel. particles = 2.3:10 2 gy. This was com-~ it
pared with the mean energy of the electron-photon component: 2.8

- 104'rel. pafticles = 2;8-10 ev; Intégréfing the.lateral-distri-
bution function of high-energy nuclearactive particles over a Tré-
~dius of 2.5 m about the axis, 1t was found that such a circle con=

tains 0.9 particles with an energy;>5-10y1 ev. (fof gshowers with

N = 105). Further, the energy spectra of nuclearactive particlés
in the central regiqns‘of showers of various intensity were con-

Card 3/4
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Study of cOTes ees |

: on-photon

. - ¢ the electron-p
ved energy flux O ng to cascade

~ sidered. Finally, *hea°Bii§ that calculatea,accgﬁgixgexceeded the
‘gomponent was c%ﬁﬂgﬁe’-that the calcula.te% gn;rsyand vy & factor of
thoory . Tone by o faotor of 3 (598 T.0 5n3 12 soviet-bleo referen-
~ obaserve Y. There are . . :
ceB-_
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gy $299/D305
AUTHORS: - Dovzhenko, 0. 1., zatsepin, G« Tus ‘Murzina; Ye. A., Ni- ‘
e _kql'skiy, S. I.,.aﬁEfYﬁkﬁ?lev, v. L. . S
ectrum of nuclearéctive-¢ompo
d related extensive

smic Radiation. MoSCOW,
i kas-

- PITLE: Energy SP nent of cosmic ra-
T diation at 3860 m, an air showers
SOURCE: " International conference on Co
1959. Trudy. Ve 2, shirokiye Atmosfernyye'livni

kadnyye protsessy, 144-151 .
d of Vj(f

TPEXT: Two series of experiments are,deacribed, of 1955 an
1J57. The apparatus used in 1957 permitted detecting extenaive air fi
di 1000 particles only. The relation is established 1o

e particles and the jonization bursts in : \;;
Computationa showed that if the integral energy~spec- :
d by the

- trum of the incident nuclearaqtive particlesris expresse

ower 1ou £IOE) = AE"J then the’ionizatioh gpectrum is also de~
law with the same . The experimentally obtained

Y v
scribed by a power
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Energy spectrum 0f eee. . D299 D305 '

energy spectrum of the nuclearactive'componehﬁ is'plotted.in a fi-
gure. From the figure it.is clear that the integral energy gpectrum

_ . : 1
of,nuclearactive particles-in the range of 1012 £0 5+10 7 eV« can

 pe expressed in the form fOE) = AE 0" where §7= 1.5 + 0.1. The ab-
. solute sntensity of the nuc 1es with energy 210

ov. 18 5.5 + 0.6 hour ! -1 btained intensi-
ty with the spectrum : the number of
low—energy;nuclearactive par _ ea level, one obtains the
absorption length for nuclear : jcles. In order to detect
the air ghowers accompanying t jve particles, 15 cylin-
drical jonization chambers were d ned integral number-
gpectrum 18 anown in a figure.. he percentage of
nuclearactive_particles, accomp T showers, increases nono-
tonically with the~energy-of.the nuclearactive_particles, varying

| between 76 and 88% for energies of'2~1012'to 2.5-1013 ev. The inter-

 Card 2/4
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- Energy apectrum,of P o D299/D305
s calculated by the change in the number. of the
recorded nuclearactive particles a8 & function of increasing
ness of the graphite layer above the ionization chamber.
gpectrum of-nuclearactive particles

found that the integral energy
can be expressed in the, form F(OE)E B, where m = 0.9 + 0.2. This |
formula apparently characterizes the spectrum‘of the nuclearactive &XT°
component a8 & whole. Further, the energy spectra of nuclearactive .
ocomponents for showers of different total number of particles 18
determined, as well as for various distances from the shower axis.
phe procedure used for this purpose is described. The air showerd
under jnvestigation were divided into 3 groups (according to total
number of particlee). A peculiar feature of the spectrum at distan-
ces of O to 1 m was the absence of nuclearactive particles with ‘en- }
ergles bhelow 1011‘ev. The integral‘spectra of nuclearactive par- :
“tioles for the 3 groups of showers are ehown in a figure. The spec-
tra ore sharecterized by smooth shape even in the region where 2
shower contains 1 to 2 particles. By averaging, one obtains the

cord 3/4
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Energy speoctrum 0f oo . ' D299 D305 '
. energy spectruva()E)vE'ofg'i 0'1‘f0r_2.5-101°(E(3012 ov. The de-

pendenceuof the number of nuclearactive particles on the total nun-

per of particles can be expressed as §'*7 for the range N(105, With

N@i0%, +ne dependence of the number of nuclearactive particles on N
changes 1its character. The comparatively softer character of the

energy spectrum‘of nuclearactive particles with N>105 is in quali-
tative agreement'with the results obtained from another series of
.experiments; it is also one more proof of the possible change in

_ the character of elementary nuclear interaction with primary-par-

ticle energies;a3-1014 ev. There are 6 figures, 2 tables and 14 re-
ferencest 12 soviet-bloc and 2 non-Soviet-bloc. The reference %o the
English-language.publication reads as follows: M Kaplon, dJ. Klose,
D.Ri‘tﬂon, \qo Walkero Physo ReV., 91, 1573’ 19530
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‘_AUTHOR:" Zatsepin,'G,»T,

TITLEi " Role of fluctua%ions’in the develbpmeht'of air showers

.SOURCEz‘ Intérnational Cohférence on Cosmic Radiation, Moscow,
- 1959. Prudy. V. 2o Shirokiye'atmosfernyye 1ivni 1 kas-

kadnyye prqtsessy, 212=-221

pEXT: It is initially assumed that the number of particles in a
shower at a given depth is practically independent of the number
of particles posse th n altitudes. Hence fol-
. lows that seoondary-particle cascades should develop fapt and Dbe ab-
- gorbed (after’reach ng the max%mum) with an absorption length afcon~
siderably lower than 200 gm/cme. The saltitude variation of showers
coincides (%o within a factor) with the altitude variation of the
nucleonlic component of corresponding energy. Further, the energy

d that if fluctuations

‘losses of nucleons are analyzed. I+t was found
in the gevelopment of showers are +taken into account, then the al-

titude variation of showers yields & 1ower value of the energy
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fractidn‘preseried in colliéiéns of high-energy nucleons than would

4 rollow from the consideration of average quantities. Let the func-

®  ion G(y,z,x)dz denote the probability distribution that, at pri- ﬁ%"

maryfparticle‘energies y = lnEo, the number of particles at depth x
corresponds to the interval‘(z, z+dz), where 2z = 1nN. Comparing the

_number of showers Cm,‘computed from average values, with the number

of showers C when fluctuations are taken into account, it may be

cOncluded.that Cﬁ'is smaller than Cy viz. , .

i ‘Role of>f1uctuatibns oo

o Cm(z) B Lgé'vG1(§,x)d§Js
M=%z 7, _f,
\e ® 61(v,x)dv'_

(37)
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A fast change in the spectrum exponent for showers with § = 10° to
”106vis noted. Hence, it 1s assumed that in the corresponding energy
“.range (1015 to‘1016 ev.), & very sharp change takes place in either
eristics of nuclear interac-

 the primary radiation or the charact
“tions. Three alternative models of shower development are proposed.
: 1) The.development of showers, from protons b/f;

More conclusions are
of moderate energies (E/1015 ev.) at least, exhibits great fluctua-
tions, due to the fact ¥ at the secondary eascades (formed by nu-
clebn»collisions)_are snort, and that the nucleons preserve ‘an ap
jority of nuclear collisions. A

preciable'energy-fraction.in the ma !
ghower can be pohematized in the form of a fir-tree witn fluctuat-
) The graph representing shower de~

ing number and: oize of twigs, 2

~ velopment is no longer & emooth curve with & maximum uniquely de-

tormined by the energy of primary particles. Even the "averaged"
‘curve 1is subatantially.affeoted by the level of oboervation. 3) The
energy of primary particles Eg, which generate'the ghower with gi-
ven number of particles N at the level of observation, has no

cerd 3/5
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unique relationship with the shower. Theory should only yield the
__probability .G(EO,N,x)_of the shower with givenﬂN,,being:generated

by a proton of given energy. 4) Owing to the fast deoreasing spec-— _
trum of primary protons, the mean energy of primary,particles, res—- , |
. ponsible for the formation of cascades with given N at the level of

- observation, is_lowergthan,the energy of primary particles which
generate (on the average) ‘the game number of partlcles. 5) The mean
energy of individual showers with given N 18 smaller (at the level
ofvobservation) than would follow from altitudefvariations of the
shower considered without taking into account fluctuations. 6) The
passage from the number of showers to that of primary articles is
1ittle affected by fluctuations.‘7) Kucleone preserve ?in the ma-.
ority of collisions) a considerable fraction of their energy

~=/2), for energies B ,ofiup,tolo1 ev. at least. 8) The | -

and K mesons which are gererated in nuclear collisions,y acquire a
.. much smaller energy than the nucleon energye. 9) The experimental
results are in agreementvwith the assumption that the’lf<mesons un-
dergo a catastrophic energy loss in nuclear collisions. There are
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'2'figures;and 9 references: 8 Soviet-bloc and 1 non-Soviet-bloc. The
reference to the English-language publication reads as follows: G.
T, Zatsepin. The Oxford Conference on Extensive air;showers,,Har-

well, 1956; p. B. o
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AUTHORS: Dedenko, L. G., and Zatsepin, G. T.

TITLE: Computing some'éir-ehower'characteristios with allow-
' ance for fluctuations

' SOURCE: - - International Conference on Gosmic Radiation. Moscow,
‘ : 1959. Trudy. v. 2. Shirokiye atmosfernyy livni i kas-
kadnyye proteessy, 222—229

‘ TEXT: The probabilities of the generation of showers of a given

. number of particles by primary protons, at sea level, are calcula-
ted by the Monte Carlo method. The assumptions are stated under
which the calculations were carried out. The fixed number of colli-
sions m between nucleons &nd atoms of air was considered, having a
Poisson distribution with mean m = 12.5. The integral distribution
function of the logarithm of number of particles z = 1g1oN at the

level o’."bﬂ r ation, was determined by the formula
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: ) - T m) .2 . i .
Yo -tV (55 SIS
- where'iPm is thé Poisson weighf fof;fhe case of m collisions, is

the distribution function of z for m collisions, y=1g,(E,/10'’ev.),

; Eo.be1ngjthéfenergy‘of the primary proton. The number of showers
" pampled in 3 cases for protOn‘énérgiee»ofl101:, 1014 ana 1072 ev.
. equals 763, 685 and 719 showers respectively. The results of the
computations are shown in a figure. A8 an approximating function,

- the polynomial of" fourth degree v :

e T peR-N
ST N |

T T e

[T me——n

4

}%)C>'§)= a,#ib(z_':Y)’%>c(z - y)2+ d{z - &)3+}6(2 - Y)4 (6)
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444 and 4.8, The popt probable va-

~lues of y are 3.52; 4.04 ang 4.41 respectively. The effect of flue- , , -

tuations Proved

considerable, owing to the faot

that, out of all

.the distributiong of proton collisions, those are most effective

trum, . Fig.
Pectru
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 caloulated value was

- Further, the density di , ,
wae aonstructed. The re
- to the case when the pr '
,weight.A.'Further,‘it is [ ; '
"~ oan berderived'from,othersw In an appendix, ~mesons, genera-
"ted as & result of the interaction between g proton and an air
aton, are discussed, as well as their decay into photons and suc-
cessive generations of mesons. There are 7 figures and & referen~
- ces: 3 Soviet-bloc ang 2 non=Sovist-bloc. The reference to the
English-language publication reads ag follows: X, Greisen, Prog,
" Cosmic Ray Physics, v. 3, 1956, : o
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AUTHORS Alekbeyev, 1.8., Zatsepin, G,T,

TI'f‘LE: oo High;ehérgy /L b-u_xasorns'

| PERIODICAL; Referativnyy zhurnal, Pizika, no. 10, 1961, 98, abstract 108517
. - ("Tr. Meshdunar,. konferentsii po.kosmich, lucham, 1959, v, .1", Mos-
cow, AN SSSR, 1960, 326 - 329) ... . f .

e

TEXTs 'I'rxeféngréy sp'eo%mm of /L-xheabns 18 determined by solving the equa- :
- tion-of meson diffusion in ground. problem is investigated on the mechanism ) M -

of production of high-energy. ( MOI av). JA -mesons, ‘To determine the energy :
dosses of ﬂ,;mesons, the,.following procegses are, considered; ionization, bremsa""_?'
* strahlung, generation of electron pairs, production of .penetrating .showers as a ;
‘result of interaction of the meson eleotro-magnetic field with nucleons, Inte- |
. gratsd. speectrum of /L -mesens 13 calculated at variocus assumptions as to the ef- :
factive cross sectlon of photoproduction of penetrating showers. Possibilities
. of gtudying‘ production provesses of high-energy fo-mesons :are briefly discussed,

3

[Abst:acter's notes: Complete translation] | L Pormen
Cardi 141
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- AUPHORS: - ‘Sd&&ﬁgzigggg,;g., Rikoltskiy, 8. I., 807/56-5791-}1/54
S o I?Omanskiy, ‘E”.'T‘A. o o .
TITLE: ' Dedéf?rocééaeé in tk;e Dvevelbpmentv ~of, Nuclear Cascadas in the

Atmosphere. (Raspadnyye protsessy pri razvitii yadernykh kaskadov
v atmosfers) T - L o

© PERIODICAL: ghurnal eksperimontalinoy i teoretichoskoy fisiki, 1959, Vol 37,
o wr 1(7), pp 197 - 201 (USsR) . o

ABSTRACT: . As.the energy of the primary particle is not directly meagured
. . in experiments on atmospheric showers, the development of ava-
lanches must also be considered by giving the initial conditions
in -the:depth-of the atmosphere: The usual method of successive
generations is not suitable for the -solution of such problems.
'Nucleons and -pions are-.assumed to participate in the nuclear
gascade proceass The effeative cross section of nuclear colli-
_ gions is ansumed to be equally-large for nucleons and pions.
The initial conditions are assumed to be given in the depth x,:

H(E,xo)_&E and W(E,x&)dE’,' respectively, are assumed to denote the

Oard ’/4 - humbéi‘ of lvil.i'c‘leovm:)'and'xt'-m‘eSQn}','?OépéctiVGIY, With:an enargy
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Decay Prooeasea in the. Development of Huclear . - 80?/56-}7-1-51/64
Cascadee in the Atmoaphers _

N({E,x

o down in the form -9-5(-—'-—)- -<-N(E,x) + [N(E'o!)w (E1,E) +

. of E; B + d]- in the depth. xo.» The kjnFic equationa are written

+ ME';x)W ‘(L',E)]dE . 3—%%—-1 - -T(E, x)(1+-—-) +f[ﬂ(E VX)W
- (EY,E) + u(E-,x)w (Ei,EZ]dE . WHN, Weps Woqr W, denote the

energy specira of the particles correaponding to the second in-
‘dex which originate in the ruclear collision of a particle with
the energy B! (which ig deaigna.ted by the firast index). E_

= Koz /1:09(1. ) = 1.4, 10! ev denotes the critical energy- of the

N 'tfr—meuons, it which the: probahilitiea of nuclear collision and
- of decay in the depth x=1 are equal to -each other; 9(z ) denotes

. the density of air in g/cm in the depth z4. ‘I'he golution -ig "

~ written in the form of series N(E,x) = '(""‘0 ) Fi(E,x),
. 1«0 ’
JT(E,x) =@ (x-xo)g_ T, (E,x), The series resulting by substi-
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tutiné these series into the above-méntioned kinetic equations

‘are represented step by step. In the special case x =0, the

polutions pass over into the known solution of the method of
successive approximations., In the present solution, all terms
of the peries are positive, and the series is always convergent
if the total energy of particles at X, ig finite. The. solutlion

‘ f;b,'howéver;;morefextenaive;thnnﬁin~thelqnae X, = 0.'Ihvsome‘

cages important for the intorprotation of the experimental data,
the role of the decay process can be .ccnsidered in a much gim=-
pler way. The authors estimate which portion of the energy of
the.nuclear-active component (which.is present in the showers ,
at the.altitude of the.Pamir station) is coneumed for the forma-

' tion of muons.and neutrinos in the further passage through the
- atmosphere. According to these calculations, at an engtgy,épec-

2

trud of the type B “dE of the nuclear-active component of ghow-

‘ers at the altitude 6f the Pamir, about 50% of its energy must
‘be used up for the generation of muons and néutrinos, thus,
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Decay Prooesaea in the Derelopment of Nuclear : 807/56;51-1-31/54
~Cascades in the Atmoapheru : o :

- being missiug for the development of cascades.: This conclusion

~-is almost-independent of the mechanism of -the ‘alementary process -
of nuclear ¢ollisions. There are 1 table and 6 references, 5 of
which are Soviet.

TKSSGCIATiOﬁifmFizioheakiy inatitut im. P. H. Lebedeva Akademii nauk SSSR
: " (Institute af Physios imeni P. N. Lebedev of the Loademy of
'Sciences, SR) S . ,

SUBMITTED:  Pebruary 7, 1959
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AUTHORS s Gorasimova, N. M.g\_m_tupﬂ‘; GaT.
'TITLE: ' Diéihtegra«tion of Coemic ngVNvucloi by .S_olqr Photona

PERIODICALs zhurnal eksperimental'noy i teoretichenkoy fiziki, 1960,

TEXT: The solar -photons are able, thanks to the Doppbler effect, to [f}
attain an energy which ig sufficient for the spallation of cosmic ray 1N
nuclei, provided the latters' encrgy is high enough. If such a nucleus

has the mass M, its energy is E =~ Mc2, and the energy of the photon,
. which equals fo in the solaeT system, in the reat system of this nucleus

i3 v u ;ao(,.n#;'?' - 1 cos a)-2 rocouz(a/Z), shere a is the angle belween the

tr_njoctoricn' of nucleua and photoh in tho aolar aystem (of, Fig. 1), The \-
" gnergy of a solar photon 16 about 1 ev, and tho energy necesasary for e

pbdto‘disintégmtion‘bf a nucleus ic of the order of 101 ev, oo that the

" nucleus is bound to have an energy of B = 1070 av per nucleon (which
card 1/3 ' ‘

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920007-4"



"APJPROVED FOR RELEASE: 03/15/2001

Lo .

| CIA'-_-‘BDP86-00513R001963920007-4

PRNR AR C S g S

e : 8373h .
Disintegration of Cosmic Ray HNuclei by Solar 5/056/60/038/004/027/048
Photons : IEREE : T .. . BO06/BO56 -

correaponds to o 107). The fragmenta formed in such a disintegration
‘depend upon the nature of the reaction, but they incide practically '
pimultaneously into the terrestrial atmosphere and causé corrolated
~extenuive air showers; the distance between tho shower cores may o
~ gpproximztely attain the order of magnitude of 1 km. The authors at first
- consider the number of.photo‘disintegrations, and assume the solar energy
apectrum to be a blackbody spectrum, and the energy spectrum of the
various nuclei to be equal. These considerations lead to the result that

~~f~tha .n“mbgr,,of., phnt.g,-«,d,i,,;!1“@9(4?%";@_9_‘“,’, t‘f_’ 7\_)6 ~expaoted is ~°i" the order O_f

'10'47hour't,km'2 ntorndian'1,und in only slightly dopendent on the
atomic weight of the nucleug. In the following, the energy distribution - ¥
of the spallated nuclel ia briefly discussed. The reapective nunmerical '
data are given-in Table 2. In the lant part of the paper the obaervation
probability of such correlnted showers is gstimated as a function of the
distance between the shower corcs. The probability distribution is shown
in Fig., 3. L. Eh.o Eydus et sl. {(Ref., 14) are mentioned. There are
.3 figures, 2 tables, and 14 referencess 6. Soviet, 7 U3, and 1 British.

 cord 2/3
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Photona - : _ BO06/B056

ASSOCIATION: Fizicheskiv 1n3titut im, P. N. Lebedeva Akademii nauk SSSR

(Institute of Physics imeni P. N. Lebedev of the Academy of
Soiences, USSR) ,

SUBMITTEDs = August 16, 1959 (initiully) and October 30. 1959 (after
- : revision) :
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" AUTHORS: Goryunov, M. N., Zatsepin, G. 7. ')(
PITLE: - Observation of p-Meson Bursts in & gystem of Ionization 4
: . Chembers - - . . Bkl : _

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
, “" . Yol. 39, No. 2(8), pp. 271 - 275

TEXT: The device by means of which the investigations described here

were carried out, consisted of two layers of cubic {onization chambers
(qf.- Fig. 1). The chambers were close together and covered a square &res

of 4 m?. Each lajyer consisted of 64 chambers. Besides this device, 2

large number of Geiger-iiller counters, arranged in groups at different
distances from the chamber system, were uged for recording muon bursts.
Pig. 2 shows examples of jonization distributions in the layer of ioni-
zation chambers during fthe recording of inclined muon ghowers. The re-
sults cbtained were evaluated from the following viewpoints: 1) Ioniza-

!

“tion is _concentrated only in one of the rows Aof“cham'bera, and its total
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Observation of p-Meson Bursts in a System 8/056 60/039/002/011 /044
of Ionization Chambers : BOO6 B056 ;
'ore than 1;000 relativistic par-

a.‘mounf,obr‘reaponds to the passage of m
ticles. 2) There musi be al least four chambers in a straight 1lind, in

whioh ionizations should not differ by more than one and a& half times
their amount. The number of events golooted in this manner amounted to
0.25 + 0.03 per hour in each row of chambers. A total of 190 ovents wore
recorded in both rows. Fig. 3 shows the integral shower gpectra ( 1 -
according to the number of relativistioc particles in the showser, 2 =~
according to the total jonization). For constructing the curves, the
data obtained in 370 hours of operation of the device were used, as- :
suming that the total nunber of muon showers of & given number of par- I)( 3
ticles pasaing through the device exceedad the number measured in the
gelected angular interval by more than twenty tinmes its amount. For the ‘

pursts due to high-energy muons (321011ev) jneiding upon the horizontal
1ine at equal angles (= 15°) it holds that the number of showers de-

creases with the number of particles n a8 1/m2 or even more eteeply.

The experiments ghowed that by means of the-system of ionization cham-
vers used by the authors, it is possible to measure not only the number
of particles of ghowers produced by muons, but also to investigate the

Card 2/3

AP :
PROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920007-4"



"APPROVED FOR RELEASE: 03/15/‘20'0717 |

CIA-RDP86-00513R0017963?29?7(377-f1’

Observation of y-Megon Bursts in a System
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angular distributions of high-enei‘gy muons.

5 Teferences: 4 Soviet and 1 pg,

SUBMITTED:  March 26, 1960

There are 3 figures and
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8/056 60/059/006/034/063
- BOQ6/B

AUTHORS:  Zatsepin, G. T., Kus'min, V. A.

TITLE; . Angular Distributions of High-energy Kuons in the
Atmosphero and Their Produotion Hechanism

i PERIODICALi Zhurna; eksperiuental'noy i teoretichonkoy fiziki, 1960,
- “Vols 39, No.6(12), PpP. 1677 - 1685 -

TEXT: TIn connection with recenmt diuousaions (Refs.1-4) on the con-
tribution of K-mesons to plon producstion in the atmosphere, a theoretical
study has been made of high-energy muon diatribution with.respect to the
two production modes X244V and K-»p+v. Theoretical studies on pion decay
have been published already earlier; the authors, however, set themselves
- the task of making a more exact investigation with special regard to decay
processes and energy losses. The problem consisted in solving the kinetic
equations for: 1) the parent particles ® or K, the decay of which is
accompanied by muon production, and 2) the muons. The first part is devoted
to:the first problem., This problem is considered to be three-dimensional,
i.e., the 1nitia1 nuoleon, the pion or K-meson produoed by it, and the
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Angular Distributions of High-energy Muons in 5/056/60/039/006/034/063
the Atmosphere and Their Production Mechanism B006/B063 :

© ‘muon produoéd by the latter trafol along a common straight ~11ne.2'1‘he path
length x is measured in nucleon mean free paths 7\.0 (}.o = 75 g/cm ), and

its origin is ot the point where the initial nucleon enters the
atmosphere, The production spectrum is assumed to be exponential, i.e.,
the production intensity for an 'rL—uuon (x or K) is assumed to he given by

VI‘(,Q)E'(T”)-G'/‘I,‘ and the depth dependence is an exponential function of

the absorption coefficient i which is independent of energy, depth, and
angle of inclination of the trajectory. In addition, the mean free path
of the m-particles is supposed to be equal to the nucleon mean free path,
and that regeneration of the y-particles may be neglected. One obtains the

kinetic equation aP(n)(x,E)/ax - -Ele,q(e)/xE]P(’"\)(x,E)+I§"l)E”(7v+1)e'}"x,

and its solution, i.e., the expression Tor the flux of ") -mesons of
energy E at a depth x reads : P

. ?(ﬂg(x,z) f.e‘1~£§:-§7 Fgﬂ)(E); F§n)(E)aI£7>ai'1E'cr+1)[3+EQ(6)/iE]'1,
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Angular Distributions of High-energy Muons in 8/056/60/039/C06/034/063
' the Atmosphere and Their Production Kechanism BO06/B063
where & = 14/¢'~.E (6) is the critical energy at which the, probability of

v~meson decay on the path. xwl is equal to the nuclear collision
probability. The kinetic equation for the muons in the atmosphere reads

A o
ap(/‘)(x,qul . me o (}"’) . - - 2 X (}1') L

—— s - R PV (x,E,0)+ gﬁnp(E)p, (x?E,e)] + ¢(x,E,8),
where m, }1:0/“' are the muon mass and lifetime, reapectively; P(E) are the

muon energy losses per unit ﬁath. Muon decay, energy losses, and
generation are taken into account by the first, second, and third term,

respectively. Considering that P(ﬂ)(O,E,Q)-O, 1ts solution reads

f(ﬂo(x,E,G)nexp{;v(x,E,é)+oﬁbg}§ G(t;a(E,x-t))exﬁ{v(t,m,e)-czog}dt, where
2 .

- v(x,E,8) = (mc;\,o-/t:‘a-/t)}sc dt/g_(t,e)g(E,x-ﬁ) a_ndrb(E,x-t): - Eexp(cko(;:-t))

+ (ﬁo/c){exp(clo(x-t))-1}. Tbg energy of the muon x is a constant which
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Angular Distributions of High-energy Muons 8/056 60/039/006/034/063 - '
‘in the Atmosphere and Their Production 'B006/B063 \
Mechanism - e

may be set equal to 1, Finally, the muon source funotion G(x,&) is
studied, and the angular distributions for muons with an energy of

10‘l1 - 1014 ev are numerically calculated and graphicall .represgnted in
- Fig.1. It has been shown that in the energy range of 1011~ 5,101 ev, the
zuon angular distribution is essentially dependent on the production
. mechanism. P, P, Alekseyev and I, S. Alekseyev are mentioned. There are
- .2 figures, 3 tables, and 11 references: 8 Soviet, 1 US, and 1 Italian.

o A3SOCIATION: Fizicheskiy institut im. P. N. Lobedeva Akademii nauk SSSR
o , (Institute of Physics imeni P, N. Lebedev, Academy of
‘Sciences USSR) Do ' T

SUBMITTED: . :June 10, 1960
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" Pie. d. anonue” aen ene:xenmn ueaouoa :mmuon uepruu E v :
" MexauusmMax oﬁpa:?ona;‘;ua E pa 2w E ==p2'10" e:/.n;oc‘bép:- np%“z:v '
d—Eesf 4N eV, 5 E=210“eV 6 E=510"eV 7—~Ecs {40V eV, § - E s
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~ PITLE: " Some Energy Relationa Deduced by Taking Into Account

“electron in the muon rest sy

88466

"8/65?/60/b39/006/b5s/063
B006,/B063

4‘6100 E » o
AUTHORS: Be:ezinpkiy, V. 8., Zatsepin, G. T.

Non-conservation of Parity in the p-e Decay

PERIODICAL:. Zhurnal ckoperimentalinoy i teoreticheskoy fiziki, 1960, B
R Vol.. 39, No. 6(12), pp. 1847-1849 -

TEXT: - The energy transferred to the electron component in the decay of
partly or completely polarized muons has been caloulated, The energy of
a deoasy electron in the laboratory system is given by Eé = p Eec v
cos Gpe)’ where X» ig the Lorentz factor of the mudn; f is its fi

are the energy and momentum of the electron in -the Qj\ :;

+ BP,q

velocity; & and'pec

ec

rest system of the muonj @, is the angle between the momentum of the <

stem-and the direction o£ motion of the muon B
With pec = 0.05 m}x one “

in the laboratory system; ¢ is set equal to 1.

'pud1h
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~ Some Energy Relations Deduceq by Taking Into - 8/056 6o/b39/b06/o55/b63
Account NonjcpnserVation,oszgrity in the - - B006/B063

M-e Decay EEE _ . .

obtaing E;o,é;<7/20)mﬂ for the mean electron &

o system, -and K ean muon energy, Kéuc » carried
away by the electron. For cbmpletely‘polarized.muona, K = E'4rm =(F
‘ ;e RS T » S Mo el (u 90
+ﬁppéo°°5€Mo)/éu = 0.}5(11’73). The plus aign holda for a 4" megon

' polarized in the direotion of motion. The sign changes on transition to

& B meson or: in the case of opposité-polarization. If the pion-decay
neutring (antineutrino) n, the

ravelg in Opposite direction to the muo
relation Ko, = 0.35(1 = 75} holds for thg x ~ M - e decay, irrespective
of the pion'charge; reotion, then Ke

1f 1t travels in tp, same di
: A
For unpolarized mesons one

= 0,35(1 + %ﬂ)! and if g

- 1’ then Ke '3 00400
Obtains K 2 0.35, anq

- " for‘partly polarized mesons, a value between 0,3
- and 0.4, In,addition,-the energg:fraction Imparted to the electron
component during the deoay_of %" mesong in

8 Vacuum hag been calculated,
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Some Energy Rnlations Deduced by Taking Into s/os 60/059/006/058/065
Acoount Non-conservation of Parity in the BOOG
r\-e Deoay

oy

r_,\(Eec - BB, ) aj.n'd with By m 0.35m, and Doy = 0.05 my, one obtaing

xeu ~ B _/n_= 0,15 + 0, 2 md /n? = 0.2646, The remult 1s not affected by

a transition from the pion rest system to the laboratory system. For the
decay one obtalns K_ = O 159. ’ .
1‘2 ek
ASSOCIATION: Fizicheskiy institut im. P. N. Lebedava Akademii nauk SSSR
' e (Ins§:1tute of Physies imeni P. N. Lebedev, Academy of Scienos
" USSR ’

SUBMITTED: - August 12, 1960
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AUTHORS: Dobrotin, . A., Grigorov, N. L., Zatsopin, g
- ~ Ivanenko, I. P., Charakhch'yan, A. N., Ghudakov, A. Ye.

PITLE: gergey Nikolayevich Vernov (On His 50th Birthday)

PERIODICAL: | Uspekhi fizicheskikh nauk, 1960, Vol. 72, No. 1,
- - pp. 153 - 155 B

TEXT: Sergey Nikolayevich Vernov celebrated his 50th birthday on

- July 10, 1960. The beginning of his scientific activity coincided with
the beginning of an intensive research on cosmic rays (19}1~1952). By
his first studies he built the foundation for the present-day methods
of investigating cosmic rays inside and outside of the stratosphere by
means of radio signals emitied by automatic devices. From the start,
Vernov worked in close contact with Academician D. V. Skobel'tsyn. In
1939, he completed a geries of studies on cosmic rays in the strato-
sphere, measured at various latitudes. Stratospheric measurements made
by Vernov from 1946 to 1949 yielded partioularly detailed information
on the nature of primary radiation. Basing on rules found by experiments
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- Bergey Nikolayevich Vernov (On His 50th 8/053/60/072/001 /005 /005
~Birthday) L BO13/B060 '

to govern the abaofption of the primary components in the atmosphere,
Vernov reached an important conclugion concerning a strong interaction
of the primary particles of cosmic radiation with matter. In 1949,

B . 9. N. Vernov headed an sxpedition of Soviet physicista %o the egquatorial

latitudes in the Indien Ocean. Stratospheric investigations made in the
course of that expedition yielded convincing evidence of the existencs
of the disputed, so-called east-west asymmetry and of the positiva
charge of particles of cosmic radiation. For his research of cosmic ra-
diation in the stratosphere; Vernov was distinguished with the Stalin
Prize of 1st Class in 1949. From 1947 to 1949, Vernov organized compre-
hensive studies of the interaction of high-energy protons with matter in
‘the stratosphere. Collisions of protons with atomic nuclei were found to
give rise to an electron-photon component of cosmic radiation. This al-
lowed the assumption that rapidly decaying mesons giving rise to the
formation of photons and electrons are produced in the course of such
processes. This hypothesis was confirmed by the discovery of n®-mesons.
In 1949 and 1951, Vernov and collaborators obtained experimental data
confirming the presence of nuclear cascade processes in 1010.ev primary
coamic particles. Vernov supervised comprehensive research work on the
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